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Summary The psychometric properties of a method of measuring the quality of life of cancer patients based on mulitiple linear analogue scales have been assessed in a group of 294 patients with breast cancer attending one clinical unit. The method was found to be readily managed by patients although a small number of scales presented difficulties of understanding to patients and difficulties of analysis. The scales distinguished readily between patients of different disease and treatment status.
Factor analysis revealed a 5 factor structure which we interpret as relating to physical activities of everyday living, emotional disturbance, alimentary disturbances, appearance and cosmetic problems and a fifth factor which is more difficult to interpret and includes impairment of speech, writing and concentration.
We feel the essential factors determining quality of life in cancer patients have been demonstrated in this and our earlier studies and there is now a substantial level of agreement in the factors that have been identified by groups taking quite different approaches. The major factors determining quality of life in cancer patients are now known and should be assessed in clinical research and clinical trials. The method by which they should be assessed is not as yet so clear.
Although there has been over a decade of work towards the development of methods for measuring quality of life in cancer patients, a satisfactory instrument for all purposes fulfilling all recognised requirements has yet to be devised. In a recent review of available instruments, a working party of the Medical Research Council Cancer Therapy Committee concluded 'a multi-dimensional scale which is specific to patients with cancer, meets all the assessment criteria and provides scores which have relevance to clinical judgements remains to be developed' (Maguire & Selby, 1989) . Limitations on instruments include the scope of enquiry, design and their interpretation. Only a limited number of instruments have been subjected to rigorous psychometric evaluation for reliability, validity and structure (Clark & Fallowfield, 1986; Knippenberg, 1985; Fayers & Jones, 1983; Holland, 1984; McDowell & Newell, 1987; Selby & Robertson, 1987; Ventafridda et al., 1986; Walker & Rosser, 1988; Tchekmedyian & Cella, 1990) .
We earlier reported the development of a method for assessing the quality of life of breast cancer patients based on self assessment by multiple linear analogue scales (Selby et al., 1984) . This questionnaire contained 31 items assessed by patients self report including 18 items enquiring about general health problems derived from the Sickness Impact Profile (Bergner et al., 1981) and 13 items enquiring about major problems associated with breast cancer. The method is designed to allow exchange of the items related to breast cancer for those related to other cancer sites. We reported the reliability and validity of the measurement method in the original study which was carried out in Toronto, Canada. The questionnaire performed well in reliability and validty studies and achieved standards which we felt were acceptable for an instrument used in a research setting (Selby et al., 1984) .
In evaluation of the performance of a questionnaire of this kind, an important test is the examination of the correlations between individual questions. The techniques of Factor Analysis (Gorsuch, 1974) excluded on a pair-wise basis. One hundred and seventy-four patients had one or more items of missing data (usually the item referring to regular work) but only three patients had more than five missing data items. Even though bidirectional data had been collected for the items relating to increased and decreased frequencies of sleeping, eating and bowel habit, the data were combined into a simple measure of disturbance since this enabled the data to be represented in a form which could be easily compared with data from the other item on the questionnaire.
Statistical procedures
All data was entered into a database using the COMPACT computer software system.
Scores for each of the LASA scales formed a unimodal The data obtained from the questionnaire was of a high standard of completeness. Twenty-one (75%) of the 28 individual item scales, and the Uniscale had missing data for less than six (2%) patients.
For three items, however, more than 5% of patients did not complete the linear analogue scale, these were for the questions relating to attractiveness to the opposite sex (6%), sexual activity (14%) and regular out of home employment (52%). Clearly patients who did not usually work would not consider a question relating to regular out of home employment relevant to them and to allow for this a box had been included on the questionnaire to be completed by such patients. One hundred and fourteen (75%) of the 153 who did not simply complete the linear analogue scale ticked the box. Eleven (7%) ticked the box and marked the line and for eight of these patients ticking the box was appropriate for their stated occupation (i.e. retired/housewife/unemployed), two worked 'at home' and one was disabled. Twenty-eight (18%) left the question blank, 24 of whom had a stated occupation of retired etc. Ony four patients therefore who were in regular out of home employment failed to answer the question. Thirteen patients completed the line and did not tick the box even though they had not reported that they were employed.
A similar problem of applicability to an individual was encountered with the question relating to sexual activity, since several patients wrote a comment to that effect, although this had not been foreseen. It is an over simplification to assume that patients who did not complete this question did so because they did not perceive themselves as experiencing any sexual activity in their 'normal life' and therefore that the question was not applicable to them. However, only seven of the 40 women who did not complete this question were married, the rest being single (nine), divorced (six) or widowed (18).
It appeared therefore that, following instruction, patients had found the questionnaire easy to complete. The sparsity of missing data indicating that, with the exception of the two individual problems already discussed, problems of interpretability of questions had not been experienced. The questionnaire took between 5 and 10min to complete. perform normal physical activities are included here in this factor. The association between Pain and Bowel Disturbance which has a possible explanation due to the constipating effects of analgesics should also be noted. It is interesting that the item relating to Attractiveness to the Opposite Sex is included in Factor 1. Factor 2 reveals the expected associations between the different dimensions of emotional disturbance, impairment in family relationships along with the well recognised association in breast cancer with ones perception of appearance of your body. Sleep Disturbance is associated with this emotional factor as well as to the factor relating to activities of daily living. Both Satisfaction with Information given and Concentration are also significantly associated with this dimension as may be expected.
Factor 3 is more difficult to explain but perhaps in some way represents interference of symptoms with minor/specific physical activities e.g lung metastases which result in difficulty in breathing or lymphoedema which may result in difficulty in writing.
Factor 4 appears to represent the Alimentary Disturbances associated with breast cancer and its treatment.
Factor 5 is again not easy to explain but many in some sense represent the cosmetic difficulties associated with treatment. It should be noted that the items relating to attractiveness or appearance do not load heavily on this factor.
The analysis was repeated omiting the six items for which less than 20% of patients reported 'non-normal' values and which therefore may be considered as relatively uninformative in this patient population. The contribution of these items can also be questioned statistically due to the extreme skewness of the distribution of the data. If one excludes the patients who reported a 'normal' score in response to the assessment of overall quality of life, by the Uniscale, a five factor model is chosen to describe the intercorrelations which exist and is shown in Table VI . This model explains 56% of the underlying variance between items. A factor structure very similar to that found when considering all patients is observed.
Remarkable stability in the factor structure is observed across the analyses. With the exception of the factor depicted as 'cosmetic' effect and to a lesser extent that of physical impairment due to symptoms, the observed associations are clearly plausible and easily interpretable.
Further analyses performed on patient subsets were not felt to significantly alter the conclusions on the structure of the data already obtained.
Comparison of the factor analysis with the Canadian study In the Canadian study a factor analysis was performed to assess validity using a group of 96 breast cancer patients with recurrent disease. Fifty-two (54%) were currently receiving chemotherapy and the mean age of this sample was 57 years. The results of the analysis are shown in Table VII . All factor loadings greater than 0.3 are included. In our analyses, with a much larger patient group and more heterogeneity, we include all factor loadings greater than 0.4. Very few items in our current analysis have a factor loading less than 0.5.
In the Canadian analysis items relating to Sore Mouth, Dysuria (which we did not measure), Speech and Self Care were not included due to the narrow distribution of the data. The item relating to regular out of home employment was also excluded due to the problem of missing data. We have presented analyses with and without these items and have shown that although their inclusion suggests an additional factor, the main structure is consistent across the analyses.
The factor structure appears to be more clearly defined in the current study than in the Canadian study. This may be due to the smaller number of patients included in the Canadian study. However, the results do appear to be broadly consistent. Factors 1 and 2 from the Canadian study appearing to describe Activities of Daily Living, Factor 3 Emotional Disturbance, Factor 4 Alimentary Disturbance. Factor 5 is less easy to compare. A clear appearance/attractiveness factor does not emerge in our current study. An area of difficulty that has not been so clearly recognised is the interpretation of bidimensional questions such as those here relating to Eating, Sleeping and Bowel Habit. Although easy for the patient to complete, use of the raw data, which results in a completely different 'two-tailed' distribution, for comparison with other items is not easy. An additional problem has been identified with respect to the inclusion of questions which individuals do not see as relevant to them. Can one assume that if a question is not relevant then it is actually 'normal for them' and substitute a normal score in the analysis? The inclusion of such scores in an exploratory analysis in this study resulted in a correlation coefficient which suggested that the ability to perform work was actually detrimental to the patients perception of their quality of life which is unlikely. If one cannot, as seens to be the case, assume some score for these patients, however, the value of including such items in a scale which results in much 'missing data' must be questioned. Although we had envisaged that a problem of relevancy may be present for the item relating to 'regular out of home employment', we had not predicted such a problem with the question relating to 'sexual activity'. We note that the item for concentration loads both of factor 2 and factor 3 (psychological distress). This in many ways is to be expected since difficulties with concentration can result from either physical or psychological disability.
The factor structure is similar but not identical to that observed in the earlier group of patients studied in Canada. A larger number of patients in our study appears to define the factor structure more clearly. The results are broadly consistent with the areas of Activities of Daily Living, Emotional Disturbance and Alimentary Disturbance being clearly represented. The other factors are not so easily defined and serve to illustrate that exact reproduction of a factor analysis cannot be assumed between different patient populations especially when the number of patients analysed are relatively small and the characteristics of the populations are variable. For instance, in the current study only a small proportion of patients were receiving intensive treatment for active disease at the time of interview. Further studies in other patient populations or in patients receiving treatment might lead to changes in the factor structure.
We have not sought to use this factor analysis to derive sub-scales within the questionnaire. There are methodological problems with the analysis as discussed and we feel it would be difficult from the data available to deduce appropriate weights for the construction of valid sub-scales and it is not justified to make the assumption of equal weighting for each item.
We do not believe that further analyses will define the factors that determine quality of life in our cancer patients more precisely. For instance, our results are broadly in agreement with the studies carried out of the Rotterdam Symptom Checklist (De Haes et al., 1990) . In that questionnaire the psychological distress and physical distress together with alimentary features are separate factors in two of their three factor analyses and alimentary symptoms are difficult to analyse in their third study because of a skewed distribution of answers. Schipper et al. (1984) identified physical well being, emotional state and nausea as distinct factors but, in addition their questionnaire tapped aspects of family hardship and disruption which emerged as a separate factor.
In conclusion this extensive further study of the structure of the data generated by this linear analogue self assessment questionnaire supports its validity. The resuts obtained conform to a credible factor structure and are in keeping with an earlier study and with studies with releated instruments like the Rotterdam Symptom Checklist. They confirm the impression that independent assessment of psychological well being and physical well being are essential in any questionnaire assessing quality of life. It is not sufficient to assess performance status alone in clinical studies because this does not assess emotional well-being which can be an independent and powerful predictor of quality of life. Each of the major factors described here must be assessed preferably by quick and simple self assessment questionnaires to allow any adequate description of the quality of life of cancer patients. Studies to reduce the amount of data collection to the minimum necessary to assess the major factors determining quality of life are important and are continuing.
